This research aims to compare standard PSC and gross split PSC in order to prove whether the new regulation gives more superior fiscal regime for the government and contractor or not. This study assess the economic evaluation of governments and contractor take in rokan block PSC and conduct qualitative comparative for both of fiscal petroleum contracts. The criteria that will be exercised are revenue raising potential, neutrality, risks, adaptability and progressivity, administration, and project sensitivity analysis of contractor take based on the change average cost. In conclusion, gross split PSC is not more superior fiscal regime than standard net PSC. Although the gross split PSC gives the better structure of progressivity and simple administration, the exceed risks for contractors regarding the profitability make the sharing risk is not balance. The best way to attract the investors in the term of gross split PSC is adding the incentive for contractors without changing the oil split in the government regulation which is block basis ringfence policy.
I. INTRODUCTION
Indonesia is well-known as a natural gas exporter in the world since the 1970s [1] . But according to reference [2] , the nation will face the excess of natural gas demand compared to supply by 2019. Since 2003, Indonesia became an oil importer for the first time and this condition can happen for the natural gas commodity. With respect to the natural gas supply and demand, the margin between combined supply and the next 15 years demand results to a negative supply after the year 2019 [3] .
According to reference [4] , the reason of declining supply of oil and gas is the lack of exploration. At least, there are two main reasons for investors when they decide to invest money in oil and gas exploration, which are oil price and fiscal term [5] - [8] The investment cost is partially or completely irreversible [9] . In other words, the initial cost of investment is at least partially sunk. Also, there is uncertainty over the future rewards from the investment. Consequently, it needs assessment of the probabilities of the alternative outcomes that can mean greater or smaller profit (or loss) for the venture. Exploration activity will increase if the oil price is high and fiscal term is superior for both investors and governments.
One of exploration parameter which can be measured is the total well drilled. From 1980 to 1985, oil price was higher than US$ 60/bbl and there are more than 150 wells were drilled per year. On contrary, from 1986 to 2002, the oil price remained stagnant at level US$ 35-60. Consequently, the total well drilled was not high as a period before. Only around 80-150 well which were drilled during that period. But in the next period, from 2002 to 2015, there was an unusual trend of exploration activity. Even though the oil price was very high and has ever reached more than US$ 100/bbl, the total well drilled is fewer than one period before. The total well drilled fluctuated and was always lower than 100 well drilled per year. Based on the data, the low exploration activity during that period was started after the Indonesian Legislation 22/2001, which is regarding oil and gas business in Indonesia, just was launched [5] .
In January 2017, Minister of Energy and Mineral Resource Republic of Indonesia issued a fundamental regulation, which is Minister Regulation No. 08/2017 about the new fiscal regime in the upstream sector of oil and gas business. The government imposed Gross Split Production Sharing Contract as a new regulation which changed the previous rule. According to Minister Regulation No. 08/2017, the main reason of this policy is to increase the efficiency and effectivity of split production between the government and contractors. Indonesian Government also hope that the new regulation will give the higher exploration activity to increase the total oil and gas production.
This research aims to compare standard PSC and gross split PSC in order to prove whether the new regulation gives more superior fiscal regime for the government and contractors or not. This research is important not only for investors, but also for Indonesia's energy policy makers and stakeholders. Future investors could derive valuable information regarding the comparative analysis of two type of PSC in Indonesia. Equally, energy stakeholders could make a positive contribution to future policy improvement by knowing the problems petroleum fiscal contract in Indonesia and make recommendations based on the aspects which are assessed in this research.
II. INDONESIAN PSC
The ideal fiscal systems are designed to simplify the implementation and give the contractor a fair rate of return on the investment and provide the government a proper Indonesia's New Gross Split PSC: Is It More Superior Than the Previous Standard PSC? M J Giranza and A Bergmann economic rent [10] . Investors are not attracted to invest if the profit is too low and/or the risks are too high and vice versa for governments [11] . Consequently, governments have to design a superior petroleum fiscal regime to fulfil the target of both parties.
A. Indonesian Standard PSC Generally, there are some criteria that must be assessed by investors before making the investment decision in the upstream of oil and gas business. The first aspect to consider is geological risks of a block [11] . Another important aspect to be considered by the investors is fiscal contract (taxation system) applied in that country. Both geological aspect and fiscal contract determine the attractiveness of the industry in a country [6] - [8] . Both aspects are the most important because it influences the profitability of investor. Besides the economic evaluation, there are several aspects that can be assessed to evaluate the fiscal regimes, which are neutrality, revenue raising potential, risk to government (stability and timing of government revenue), effects on investor perceptions of risk, and their adaptability and progressivity [6] - [8] .
The main fiscal components of Indonesian PSC are taxes, profit oil, and cost recovery [8] . There are three important evolution phases of PSC, which are PSC 1 st generation, 2 nd generation, and 3 rd generation [12] . In this paper, we focus to PSC 3 rd generation, which is the standard PSC that was imposed before gross split PSC.
In PSC 3 rd Generation, Indonesian government and contractor have a right to take 20% of gross revenue before cost recovery mechanism. This term is called first tranche petroleum (FTP). Unlike royalty, the percentage of FTP is divided between government and contractor based on their split. Regarding oil split, the percentage is 71.1538% and 28.8462% for the government and contractor respectively [12] .
One of the way to secure the domestic oil and gas supply is by imposing Domestic Market Obligation. According to Indonesian Law of Oil and Gas No. 22/2001, Domestic Market Obligation (DMO) is the obligation of contractor to sell its oil to domestic market in a certain level. For the first 5 years, DMO oil is purchased by the government with the normal market price. It is called DMO holiday. But after 5 years, contractor must sell the oil in 25% market price to Indonesian government [13] .
The oil and gas contractor tax has decreased since the first generation of PSC from 56%, 48%, 44%, and 42,4%. According to Government Regulation No. 79/2010, the effective tax for contractor which sign the contract after 2010 is 40% [14] . When the contract is expired, the expired block will be offered first to Pertamina, which is Indonesian National Oil Company, to develop the oil field. If Pertamina is not eligible to acquire the blok, the IOC can get the next chance [15] . This regulation is stated in Minister Regulation No 15/2015.
B. Indonesian Gross Split PSC
The main difference gross split PSC with the standard PSC is that the oil split is divided from the gross production without cost recovery mechanism. The base split for the governments and contractors is 57:43 for oil and 52:48 for gas [16] .
According to Minister Regulation No. 08/2017 regarding Indonesian gross split PSC, the oil split can be increasing or decreasing by variable split and progressive split. The variable split is an adjustment of oil split based on the characteristics of a field, such as field status, field location, block status, reservoir depth, reservoir type (e.g. conventional or non-conventional), availability of supporting infrastructure, carbon dioxide content and domestic component level as can be seen in appendix. This gross split also will be adjusted based on the progressive factors such as oil price, accumulative oil and gas production, and certain economic level.
C. The Previous Study of Standard and Gross Split PSC Comparative Analysis
There are only several literatures which has compared the standard PSC and gross split PSC in Indonesia because the new regulation is just imposed in 2017.
In April 2017, Wood Mackenzie applied the gross split PSC to Offshore North West Java (ONWJ), Sanga Sanga, and South East Sumatra contract extension. Those PSCs will be transferred to Pertamina in 2017-2018 under gross split terms. According to its calculation, Fig. 1 illustrates that the modeling extensions for the expiring South East Sumatra, Sanga Sanga and North West Java Sea (ONWJ) PSCs under the gross split would reduce total contractor value by US$480 million and increase total government share by US$470 million [17] . The graph shows that the gross split PSC will not attract new investment in current form. Higher contractor share is required to attract the investors and further regulatory reforms are required to realise more efficient operations [17] .
Moreover, Pinsent Masons' economic analysis indicates a negative impact on project economics under the Gross Split PSC [18] . For a range of hypothetical exploration prospects, the PSC Contractor's NPV under the Gross Split PSC is lower when compared on a like-for-like basis with the existing Cost Recovery PSC terms. For developments offshore, Pinsent Masons found that the Gross Split PSC could render development of new gas discoveries uneconomic and thus deter new investment in exploration, particularly in offshore and frontier areas. For gas projects, the Gross Split PSC terms are particularly punitive as gas projects (a) typically require high upfront investment, (b) have a longer but flatter production profile, and (c) typically receive a lower price (fixed in Indonesia for domestic gas) than oil. Therefore, it's likely to take even longer for a PSC Contractor to recover the upfront investment, and that is before the lack of variable splits offered for gas projects is considered.
A more efficient and lower cost industry is one of the key objectives of the Gross Split PSC terms [18] . A reduction in costs in the region of 10-20% would improve the economics for half of the hypothetical developments outlined above. However, it is far from clear whether the industry will be able to reduce costs, given Indonesia's regulatory framework and the uncertainty surrounding previously discussed elements of the Gross Split PSC implementation. For the past two years or so, with a backdrop of a US$30-$50/per barrel oil price, many operators have been striving to reduce operating costs and increase efficiencies as far as possible.
III. DATA AND METHODOLOGY
The numerical data to be quantitatively analysed is obtained from a report of Wood Mackenzie regarding Rokan PSC in Central Sumatra. This data is selected due to the fact that the project will be expired in October 2021 and will sign a new contract of gross split PSC [19] .
The data based on the report from reference [17] and additional assumptions for this case are as follow: 1) The new contract which will be signed in 2022 is the third Plan of Development (POD) 2) Period of contracts between governments and IOC is 20 years 3) Oil price is flat in exploration and exploitation periods at $50/barrel 4) The average cost of Rokan Block is US$ 23/bbl 5) Indonesian Government has 15% working interests 6) Both schemes allow contractor to carry forward the loss for 5 years 7) Indonesian National Oil Company, which is Pertamina, has a privilege to acquire the expired block 8) The minimum local content for both of schemes is 25% 9) The effective tax for both of schemes is 40% 10) Both schemes impose the ringfence policy in a field level 11) The exploration period was 4 years This paper will firstly go into detail about the difference scheme of standard net PSC and gross split PSC. Secondly, the study objectives are to assess the economic evaluation of governments and IOC take and to conduct qualitative comparative for both of fiscal petroleum contracts. The criteria that will be exercised are revenue raising potential, neutrality, risks, adaptability and progressivity, and administration. Moreover, this research will perform project sensitivity analysis of contractor take based on the change average cost.
IV. RESULT AND DISCUSSION

A. Contractor and Government Take
The Table I and Table II below show the calculation of governments and contractors take based on the different PSC scheme and data that are already mentioned before. Based on the calculation, gross split PSC obtain around 5% lower contractors take than standard net PSC. The case study of Rokan PSC shows the similar result with Offshore North West Java (ONWJ), Sanga Sanga, and South East Sumatra case study conducted by Wood Mackenzie in 2017. The main reason of the low contractor take is that the contractor split is only 54% without cost recovery mechanism. The calculation will be different if the field has several characteristics such as non-conventional reservoir, depth reservoir, frontier area, and deep water location which can give the additional contractor split. The way that can be taken by contractor is reducing the cost. Due to the fact that there is no cost recovery mechanism, the high cost which is spent by the contractor will decrease the take.
Based on sensitivity analysis, the Fig. 2 shows that the contractor take in gross split PSC will be same with the contractor take in standard net PSC, which is around 11%, if the contractor can increase the efficiency of cost up to US$ 20/bbl. 
B. Revenue Raising Potential
In exploration stages, cash flow of contractor will be negative because it spends a lot of money to discover the oil and have not obtained any profits yet. In both schemes, any loses in the early stage can be carried forward to deduct the taxable income. Although the loss carry forward is only for 5 years, this rule will not affect contractor significantly because based on additional data consumption, the average of exploration period is only 4 years so contractor will get revenue from oil and gas production by year 4. In addition, cost that is spent contractors in Indonesia will be higher than its expected because they have a high local content as a front end loaded cost. In Indonesian government point of view, it will get a front end loaded revenue because the money of contractor must go into governments pocket in a certain proportion of investments. Both of fiscal regimes impose the minimum of 25% local content in oil and gas industry.
In early production stage, contractor in gross split PSC will get a higher revenue than the standard net PSC because the government give additional contractor split for the field in the first POD and accumulative production which has not reach a certain level. On contrary, gross split PSC will give the lower split for contractor for the old oil field which has produce much oil. On the other hand, the governments in standard PSC will get the same proportion of share although the contractor obtain a low or high production or economic level.
C. Neutrality
Neutrality is a tax which does not affect the investment decision although this tax is exist or absent. Profit-based taxes and state equity instruments rank more highly under this criterion [20] . Based on the data, it is clear that both of fiscal regimes give the equal neutrality.
D. Progressivity
A more progressive fiscal regime will give some relief for contractors when the rate of return is very low and allow governments to increase their share when the project is highly profitable [21] . In case given, there is an incentive in a certain economic level for contractors in gross split scheme. The contractor will obtain a higher oil share, which is additional 5% split, when the profit is more than a certain economic level and vice versa. Also, oil price and accumulative production influence the split scheme between government and contractor. The government will give some reliefs to contractors when the oil price is low and the accumulative production is still low. On contrary, the government will capture a part of contractor's profit when the contractor has produced much oil or when the price is high.
Thus, it is clear that fiscal regime gross split PSC is more progressive than standard net PSC.
E. Risks
Risks will affect both of governments and IOC. When the contract is expired, IOC in Indonesia has a higher risk because there is a privilege for Pertamina to acquire the expired contract.
In gross split PSC, risk for contractors regarding cost is higher because there is no cost recovery mechanism. If the cost is higher or equal to contractor's split, they will no obtain any profit. Contractors need to be more selective and efficient. But there is an advantage of this mechanism which is the contractors do not need to ask the approval for budget to SKK Migas. It gives an easier bureaucracy and opportunity of time efficient.
The lower control of the government in gross split PSC is also a risk for the government. In the new scheme, there is no approval of work program and budget from the government to investors [16] . Consequently, contractors are able to do anything to reach the high production and low expenditure. From a technical point of view, contractors can boost the production over the limit of reservoir ability, especially when they do not get the extension of the PSC contract. The government cannot control it because the lack of control. Therefore, the reservoir of the extension block, which has a high probability to be controlled by Pertamina, is broken and no longer give the optimum oil production.
The best way to attract the investors in the term of gross split PSC is adding the incentive for contractors such as block basis ringfence policy. In block basis, contractors are able to reimburse the cost that come up in a dry hole field to the cost of discovery field as long as they are in a same block. But the risk of abnormal cost recovery has been anticipated by imposing the maximum cost oil by governments. Consequently, the maximum cost oil that can be recovered by governments is no more than 80% because of First Tranche Petroleum (FTP). On contrary, block basis policy can give an advantage for both parties because it will increase the possibility of discovering oil in new fields. IOC will explore and drill more well to discover the oil because they know that the cost can be recovered by another discovery field. Discovering new oil reserves will benefit the IOC and governments.
F. Administration
Gross split PSC holds its attractions to host governments because it is relatively simple to administer. It is easier to calculate the take of government and contractor. Moreover, work program and budget of contractor is not needed to approve by government. According to reference [4] , approval of work program and budget by government spends 1-2 years. Consequently, gross split PSC give the less bureaucracy and efficient regulation.
V. CONCLUSION
In conclusion, gross split PSC is not more superior fiscal regime than standard net PSC. Although the gross split PSC gives the better structure of progressivity and simple administration, the exceed risks for contractors regarding the profitability make the sharing risk is not balance.
The ways which can be done by contractors are cost efficiency and boost production. Risks will affect both of governments and IOC. But, boosting the production over limit gives the negative impact for Indonesian government because the reservoir condition will be not optimum in the next plan of development contract. Also, changing back to standard net PSC is not a good choice because the investor dislikes the instability of the regulation. The best way to attract the investors in the term of gross split PSC is adding the incentive for contractors which is block basis ring-fence policy. This policy will encourage contractors to drill more wells. Therefore, probability of discovering new oil reserves will be higher and it benefit the IOC and governments without changing the oil split in the government regulation.
